Inotropic agent vesnarinone inhibits cytokine production and E-selectin expression in human umbilical vein endothelial cells.
The cytokine modulating effects of inotropic agents on human umbilical vein endothelial cells (HUVEC) were investigated. Confluent HUVEC in 24-well plates were treated with inotropic agents and then stimulated with 10 ng/ml of human interleukin (IL)-1 beta. After 24 h of incubation, the cytokine levels in the culture supernatants were determined by specific enzyme-linked immunosorbent assay (ELISA) kits. Vesnarinone [OPC-8212; 3,4-dihydro-6-(4-(3,4-dimethoxybenzoil)-1-piperazinyl)-2(1H)- quinolinone] at 26 mumol/l significantly suppressed the production of IL-6, granulocyte macrophage colony stimulating factor (GM-CSF) and granulocyte colony stimulating factor (G-CSF) induced by IL-1 beta. Although 8 bromoadenosine 3'5' cyclic monophosphate (8Br-cAMP) at 100 mumol/l also inhibited the production of these cytokines, the inhibitory effect was less marked than that of vesnarinone. Amrinone at 26 mumol/l and NKH477 at 10 nmol/l also had a less marked inhibitory effect against the production of IL-6. Next, the inhibitory effect of inotropic agents against the expression of the adhesion molecules of HUVEC was measured by a cell ELISA method. Vesnarinone at 26 mumol/l and NKH477 at 10 mumol/l, a water soluble forskolin derivative used as a positive control, both significantly inhibited the expression of E-selectin induced by 10 ng/ml of human tumor necrosis factor (TNF)-alpha. Amrinone at 26 mumol/l did not inhibit the expression of E-selectin. The level of HUVEC cAMP induced by vesnarinone at 26 mumol/l was much lower than that induced by NKH477 at 10 mumol/l. Moreover, according to a 3-(4,5-dimethyl-thiazol-2yl)-2,5-diphenyl tetrazolium bromide (MTT) cell viability assay, vesnarinone did not affect the viability of HUVEC. The immunosuppressive effects of vesnarinone described above are not derived from either a cAMP elevating effect or a cytotoxic effect against HUVEC. Although the cytokine network in heart failure has not yet been elucidated, patients with congestive heart failure might benefit from the immunomodulating effects of inotropic agents.